Serial No.: 10/708,420 
Atty. Ref : 10437.0073.NPUS01 

IN THE CLAIMS: 

Please amend the claims as follows. 

1. (Previously Presented) An improved method for reduction and/or removal of 
permanganate-reducing compounds (PRCs), C3-8 carboxylic acids and C2.12 alkyl iodide 
compounds formed in the carbonylation of a carbonylatable reactant selected from the group 
consisting of methanol, methyl acetate, methyl formate and dimethyl ether and mixtures thereof 
to an acetic acid product, the products of said carbonylation including a volatile phase that is 
distilled to yield a purified acetic acid product and a first overhead comprising methyl iodide, 
water and at least one PRC, wherein the improvement comprises the steps of: 

(a) distilling at least a portion of the first overhead to produce a second overhead stream 
comprising methyl iodide, dimethyl ether, and said at least one PRC; 

(b) extracting the second overhead stream with water to form a first raffinate and a first 
aqueous extract stream containing said at least one PRC; and 

(c) extracting the first raffinate with water to form a second raffinate and a second aqueous 
extract stream containing said at least one PRC. 

2. (Original) The method of claim 1, wherein said at least one PRC comprises acetaldehyde. 

3. (Original) The method of claim 2, wherein sufficient acetaldehyde is removed from said 
volatile phase to maintain in said purified product a concentration of propionic acid less than 
about 400 parts per million by weight. 

4. (Original) The method of claim 2, wherein sufficient acetaldehyde is removed from said 
volatile phase to maintain in said purified product a concentration of propionic acid less than 
about 250 parts per million by weight. 

5. (Currently Amended) Th e method of claim 1 An improved method for reduction and/or 
removal of permanganate-reducing compounds (PRCsV C^ - g carboxylic acids and a feyl 
iodide co mpounds formed in the carbonylation of a carbonylatable reactant selected from the 
group consisting of me thanol methyl acetate, methyl formate and dimethyl ether and mixtures 
thereof to an acetic a cid product, the products of said carbonylation including a volatile phase 
that is distilled to yield a purified acetic acid product and a first overhead comprising methvl 
iodide, water and at leas t one PRC, wherein the improvement comprises the steps of: 
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(a) distilling at least a portion of the first overhead to produce a second overhead stream 
comprising methyl iodide, dimethyl ether, and said at least one PRC: 

(b) extracting the second overhead stream with water to form a first raffinate and a first 
aqueous extract stream containing said at least one PRC: and 

(c) extracting the first raffinate with water to form a second raffinate and a second aqueous 
extract stream containing said at least one PRC. 

wherein the improvement further comprises introducing at least a portion of the second 
raffinate directly or indirectly into the reaction medium. 

6. (Original) The method of claim 1, wherein extraction steps (b) and (c) are performed in 
separate vessels. 

7. (Original) The method of claim 1 , wherein extraction steps (b) and (c) are performed in at 
least one packed-bed extractor. 

8. (Original) The method of claim 1, wherein extraction steps (b) and (c) are performed on 
trays within a single extraction vessel. 

9. (Currently Amended) Th e m e thod of olaim 1 An improved method for reduction and/or 
removal o f permanganate-reducing compounds (PRCs). Cu* carboxvlic acids and C->.\-> alkvl 
iodide compounds fo rmed in the carbonvlation of a carbonvlatable reactant selected from the 
group consisting of methanol, met hyl acetate, methyl formate and dimethyl ether and mixtures 
thereof to an acetic acid product, t he products of said carbonvlation including a volatile phase 
that is dist illed to yield a purified acetic acid product and a first overhead comprising methvl 
iodide, wat er and at least one PRC, wherein the improvement comprises the steps of: 

(a) distilling at le ast a portion of the first overhead to produce a second overhead stream 
comprising methyl iodide, dimethyl ether, and said at least one PRC: 

(b) extracting the s econd overhead stream with water to form a first raffinate and a first 

« 

aqueous extract stream containing said at least one PRC: and 

(c) extracting the first raffinate with water to form a second raffinate and a second aqueous 
extract stream containing said at least one PRC. 

wherein water for one of extraction steps (b) and (c) comprises at least a portion of one of the 
aqueous extract streams. 
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10. (Original) The method of claim 1, further comprising at least one further step of 
extracting the second raffinate with water to provide a third aqueous extract and a third raffinate. 

11. (Original) The method of claim 10, wherein water for the at least one further extraction 
step comprises at least a portion of one or more of said first, second and third aqueous extract 
streams. 

12. (Original) The method of claim 1, wherein said first overhead comprises dimethyl ether. 

13. (Currently Amended) Th e m e thod of claim 1 An improved method for reduction and/or 
removal of permanganate-reducing compounds (PRC's), carfaoxvlic acids and Gm? alkvl 
iodide compounds formed in the carbonvlatiori of a carbonvlatable reactant selected from the 
group consisting of methanol, methyl acetate, methyl formate and dimethyl ether and mixtures 
thereof to an acetic acid product, the products of said carbonvlation including a volatile phase 
that is distilled to yield a purified acetic acid product arid a first overhead comprising methvl 
iodide, water and at least one PRC, wherein the improvement comprises the steps of: 

(a) distilling at least a portion of the first overhead to produce a second overhead stream 
comprising methyl iodide, dimethyl ether, and said at least one PRC: 

(b) extracting the second overhead stream with water to form a first raffinate and a first 
aqueous extract stream containing said at least one PRC; and 

(c) extracting the first raffinate with water to form a second raffinate and a second aqueous 
extract stream containing said at least one PRC, 

further comprising the step of adding dimethyl ether to at least one stream associated with 
said distillation step (a). 

» 

14. (Original) The method of claim 1, wherein said distillation step (a) further comprises the 
step of forming dimethyl ether during the distillation. 

15. (Original) The method of claim 1, wherein said distillation step (a) comprises at least two 
sequential distillation steps. 

16. (Previously Presented) The method of claim 1, wherein said second overhead comprises 
an amount of dimethyl ether in excess of any dimethyl ether present in the first overhead. 

17. (Original) A process for producing acetic acid, comprising the steps of: 
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(a) carbonylating at least one reactant selected from the group consisting of methanol, 
methyl acetate, methyl formate and dimethyl ether in a reactor containing a suitable 
reaction medium comprising an organic iodide; 

(b) separating the products of said carbonylation into a volatile product phase comprising 
acetic acid, and a less volatile phase; 

(c) distilling said volatile product phase to yield a purified acetic acid product and a first 
overhead comprising said organic iodide and at least one permanganate reducing 
compound (PRC); 

(d) distilling at least a portion of the first overhead to produce a PRC-enriched second 
overhead, said second overhead further comprising dimethyl ether; and 

(e) extracting the second overhead with water, 

wherein step (e) comprises at least two consecutive extraction steps, each extraction step 
comprising contacting the second overhead with water and separating therefrom an 
aqueous stream comprising said at least one PRC. 

18. (Original) The method of claim 17, wherein said at least one PRC comprises 
acetaldehyde. 

19. (Original) The method of claim 18, wherein sufficient acetaldehyde is removed from said 
volatile phase to maintain in said purified product a concentration of propionic acid less than 

■ 

about 400 parts per million by weight. 

20. (Original) The method of claim 18, wherein sufficient acetaldehyde is removed from said 
volatile phase to maintain in said purified product a concentration of propionic acid less than 
about 250 parts per million by weight. 

21. (Currently Amended) Th e proc e ss of claim 17 A process for producing acetic acid, 
comprising the steps of: 

(a) carbonylating at least one reactant selected from the group consisting of methanol. 
methyl acetat e, methyl formate and dimethyl ether in a reactor containing a suitable 
reaction medium comprising an organic iodide: 

(b) separating th e products of said carbonylation into a volatile product phase comprising 
acetic acid, and a less volatile phase: 
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(c) distilling said volatile product phase to yield a purified acetic acid product and a first 
overhead comprising said organic iodide and at least one permanganate reducing 
compound (PRC): 

(d) distilling at least a portion of the first overhead to produce a PRC-enriched second 
overhead, said second overhead further comprising dimethyl ether; and 

(e) extracting the second overhead with water, 

wherein step (e) comprises at least two consecutive extraction steps, each extraction step 
comprising contacting the second overhead with water and separating therefrom an aqueous 
stream comprising said at least one PRC . 

further comprising recycling at least a portion of the extracted second overhead directly or 
indirectly to the reactor. 

22. (Original) The process of claim 17, wherein the at least two extraction steps are 
performed in separate vessels. 

23. (Original) The process of claim 17, wherein extraction steps (b) and (c) are performed on 
trays within a single extraction vessel. 

24. (Original) The process of claim 17, wherein the at least two extraction steps are 
performed in at least one packed-bed extractor. 

25. (Original) The process of claim 17, wherein water for at least one of the at least two 
extraction steps comprises at least a portion of one of the aqueous extract streams. 

26. (Previously Presented) The method of claim 1 7, wherein said second overhead comprises 
an amount of dimethyl ether in excess of any dimethyl ether present in the first overhead. 

27. (Original) The process of claim 17, wherein said first overhead comprises dimethyl ether. 

28. (Currently Amended) Th e process of claim 17 A process for producing acetic acid, 
comprising the steps of: 

(a) carbonvlating at least one reactant selected from the group consisting of methanol, 
methyl acetate, methyl formate and dimethyl ether in a reactor containing a suitable 
reaction medium comprising an organic iodide; 
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fb) separating th e products of said carbonvlation into a volatile product phase comprising 
acetic acid, and a less volatile phase: 

(c) distilling said volatile product phase to yield a purified acetic acid product and a first 
overhead com prising said organic iodide and at least one permanganate reducing 
compound (PRO: 

(d) distilling at least a portion of the first overhead to produce a PRC-enriched second 
overhead, said second overhead further comprising dimethyl ether: and 

(e) extracting the second overhead with water. 

wherein step (e) comprises at least two consecutive extraction steps, each extraction step 
comprising contactin g the second overhead with water and separating therefrom an aqueous 
stream comprising said at least one PRC . 

further comprising the step of adding dimethyl ether to at least one stream associated with 
said distillation step (d). 

29. (Original) The process of claim 17, wherein said distillation step (d) further comprises the 
step of forming dimethyl ether during the distillation. 

30. (Original) A process for separating a mixture comprising water, acetic acid, methyl 
iodide, methyl acetate, methanol, and at least one permanganate reducing compound (PRC), said 
process comprising the steps of: 

(a) distilling the mixture to separate the mixture into a plurality of streams, at least one of 
said streams being a PRC enriched overhead stream comprising dimethyl ether; and 

(b) extracting the PRC enriched overhead stream with water, 

wherein step (b) comprises at least two consecutive extraction steps, each extraction step 
comprising contacting the PRC enriched overhead stream with water and separating 
therefrom an aqueous stream comprising said at least one PRC. 

31. (Previously Presented) The method of claim 30, wherein said PRC enriched overhead 
stream comprises an amount of dimethyl ether in excess of any dimethyl ether present in the first 
overhead. 
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32. (Currently Amended) The process of claim 30 A process for separating a mixture 
comprising water, acetic acid, methyl iodide, methyl acetate, methanol, and at least one 
permanganate reducing compound (PRO, said process comprising the steps of: 

(a) distilling the m ixture to separate the mixture into a plurality of streams, at least one of 
said streams being a PRC enriched overhead stream comprising dimethyl ether: and 

(b) extracting the PRC enriched overhead stream with water. 

wherein step (b) comprises at least two consecutive extraction steps, each extraction step 
comprisin g contacting the PRC enriched overhead stream with water and separating therefrom an 
aqueous stream comprising said at least one PRC. 

further comprising the step of adding dimethyl ether to the PRC enriched overhead stream 
before extracting the PRC enriched overhead stream with water. 

33. (Original) The process of claim 30, wherein said at least one PRC comprises 
acetaldehyde. 

34. (Original) The method of claim 30, wherein said distillation step (a) further comprises the 
step of forming dimethyl ether during the distillation. 

35. (Original) The process of claim 30, further comprising the step of providing said mixture 
by separating a liquid composition into a light phase and a heavy phase, said liquid composition 
comprising water, acetic acid, methyl iodide, methyl acetate, methanol, and said at least one 
PRC, wherein the light phase comprises said mixture and the heavy phase comprises methyl 
iodide. 

36. (Original) The process of claim 30, wherein said at least one PRC comprises 
acetaldehyde. 

37. (Original) The process of claim 30, further comprising the steps of: 

performing a liquid-vapor phase separation on the effluent of a methanol carbonylation 

reactor to form a vapor phase and a liquid phase; 
distilling the vapor phase to form a first overhead and a liquid product; and 
condensing at least a portion of the first overhead to provide said liquid composition. 
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38. (Currently Amended) Th e process of claim 37 A process for separating a mixture 
comprising water, acetic acid, methyl iodide, methyl acetate, methanol and at least one 
permanganate reducing compound (PRC), said process comprising the steps of: 

(a) distilling the mixture to separate the mixture into a plurality of streams, at least one of 
said streams being a PRC enriched overhead stream comprising dimethyl ether; 

(b) extracting the PRC enriched overhead stream with water, wherein step (b) comprises at 
least two consecutive extraction steps, each extraction step comprising contacting the 
PRC enriched overhead stream with water and separating therefrom an aqueous stream 
comprising said at least one PRC: 

(c) performing a liquid-vapor phase separation on the effluent of a methanol carbonvlation 
reactor to form a vapor phase and a liquid phase: 

(d) distilling the vapor phase to form a first overhead and a liquid product; and 

(e) condensing at least a portion of the first overhead to provide said liquid composition. 

further comprising recycling at least a portion of the extracted PRC enriched overhead directly or 
indirectly to the reactor. 

39. (Original) The process of claim 30, wherein said at least one PRC comprises 
acetaldehyde. 

40. (Original) The method of claim 39, wherein sufficient acetaldehyde is removed from said 
volatile phase to maintain in said purified product a concentration of propionic acid less than 
about 400 parts per million by weight, 

41. (Original) The method of claim 39, wherein sufficient acetaldehyde is removed from said 
volatile phase to maintain in said purified product a concentration of propionic acid less than 
about 250 parts per million by weight. 
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